CLAIMS 



What is claimed is: 

| 1 . A reagent composition for attaching a target molecule to the surface of a 
substrate, the reagent composition comprising a polymeric backbone adapted to be 
5 covalently attached to the surface and comprising one or more pendent epoxide groups 
adapted to form covalent bonds w[th corresponding functional groups on the target 
molecule. 

2. A reagent compositidjn according to claim 1 wherein the reagent comprises 
a polymer formed by the polymerization of one or more monomers selected from the 

10 group glycidyl acrylate, glycidyl methfycrylate, allylglycidyl ether, and glycidyl vinyl 
ether. 

3. A reagent composition according to claim 1 wherein the reagent comprises 
a polymer formed by the polymerization o^one or more monomers of the formula: 

Ri 



H 5 C— i — ) 



15 where Ri is either CH3 or H and X is a noninterfefyng radical, preferably selected from 
the group: 



O 

J-O- 



(CH 2 ) rTr NH-tJJp-(CH 2 ) l 



rr 



20 



where m = 2 — 6 and n = 1 - 10; 
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where n = 1 - 10; 



where m = 0 or 1, and; 



_C— 0-(CH 2 ) r 

a 



-(CH 2 ) rTr O-(CH 2 )_ 



O 

_{Lo_ 



^0-OH 2 -CH 2 ^ m -0-(CH 2 ) 



10 where m = 1 - 20 and n = 1 - 10. 

4. A reagent composition according to dlaim 1 wherein the reagent comprises 
a polymer synthesized by reacting hydroxyl- or amine\f ontaining polymers with 
diepoxides. 

5. A reagent compositidjn according to claim 1 wherein the target molecule 
15 comprises a nucleic acid and the suriace comprises the surface of a support formed of 

organosilane-pretreated glass, organc silane-pretreated silicon, silicon hydride, or plastic. 

A reagent composition according to claim 5 wherein the nucleic acid 



6. 

comprises an underivatized nucleic a ;id. 

7. A reagent composition according to claim 6 wherein the underivatized 
20 nucleic acid comprises an oligonucle )tide. 



/ 



$J 8. A reagent composition according to claim 1 wherein the composition 
further comprises one or more latent reactivfe groups comprising photoreactive groups for 
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covalently attaching the reagent composition to the surface upon application of energy 
from a suitable sojurce. 

9\ A reagent composition according to claijzf 8 wherein the target molecule is 
iicleic acid and the photoreactive groups are selected from the group consisting of 
hotoreactive \fy\ ketones. 

10. A reagent composition according to claim 1 wherein the polymeric 
backbone is selected from the grouAconsisting of acrylics, vinyls, nylons, polyurethanes 
and polyethers, and the backbone vmrrher comprises one or more pendent photoreactive 
groups selected from the grgup„consisting of aryl- ketones. " ~ - — 

11. method of attaching a target molecule to the surface of a substrate, the 
method comprising: 

a) providing a reagent composition according to claim 1, 

b) coating and immobilizing the reagent composition on the substrate 
surface, 

c) flf ovidirfg isolation comprising a target molecule having one or more 
functional groups ti^rg^hemicagy reactive with corresponding epoxide groups 
provided by the re^g3nt composition, 

d) a^lyingju>a(rnount of the solution on the substrate surface, and 

e) allowing the efooxide groups provided by the reagent composition to form 
covalent bonds with corresponding functional groups provided by the target molecule in 
order to attach the target molecule to the surface. 
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12. A method according [o clairfi 1 1 wherein the reagent comprises a polymer 
formed by the polymerization of oneior more monomers selected from the group glycidyl 
acrylate, glycidyl methacrylate, allyl$lycidyl ether, and glycidyl vinyl ether. 

13. A method according td claim 1 1 wherein the reagent comprises a polymer 
formed by the polymerization of one or more monomers of the formula: 



H 5 



where Ri is either CH3 or H and X is a 
the group: 



— C— X— CH-CH 2 

V 



oninterfering radical, preferably selected from 



where m = 2 - 6 and n = 1 - 10; 



where n = 1 - 10; 




(CH 2 ) rr 



— (CtWO-fCHj)— 



where m = 0 or 1, and; 



O 

— H-f-O-Crtj-CHa-^rO-fCHa) 
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where m = 1 - 20 and n = 



1-10. 



14. A method according to claim 1 1 wherein the reagent comprises a polymer 
synthesized by reacting hy iroxyl- or amine-containing polymers with diepoxides. 

15. A method according to clain/fl wherein the target molecule comprises a 
nucleic acid and the surface comprises the surface of a support formed of organosilane- 
pretreated glass, organosilan^-pretreated silicon, silicon hydride, or plastic. 

16. A method according to claim 15 wherein the nucleic acid comprises an 



underivatized nucleic acid. 



17. 



A method according to claim 16 wherein the underivatized nucleic acid 



/ 



i 10 comprises an oligonucleotide. 
ft I 

i j 1 8 . A methodj according t6^claim 1 1 wherein the composition further 

pi comprises one or more latent rj^emve groups\omprising photoreactive groups for 

n attaching the reagent composition tip the surface upon application of energy from a 

suitable source. / \ \ // 

15 19. A method ^ecmiin^lp claim 1 1 wherein the method is used to prepare 

one or more microarrays of nucleic acids upon the surface of a slide formed of organos 
ilane-pretreated glass, organosilane-pr^treated silicon, silicon hydride, or plastic, each 
microarray providing at least about 10/dm 2 distinct nucleic acids having a length of at 
least 10 nucleotides, the nucleic acids eajph being spotted in discrete regions and defined 
20 amounts of between about 50 attomoles and about 10 nanomoles. 

y 

20. A method according to claim 19 wherein the regions are generally circular 
in shape, having a diameter of between about 75 microns and about 1000 microns and 
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separated from other regions in 1[he array by center to center spacing of about 100 
microns to about 1000 microns. 

21. An activated slide) comprising a flat support surface coated with the bound 
residue of a reagent composition Recording to claim 1 

22. An activated slide kecording to claim21 wherein the slide is adapted for 
fabricating a microarray wherein the target molecule comprises a nucleic acid and the 



surface comprises the surface of a 
organosilane-pretreated silicon, sil 



least about 10/cm 2 distinct nuefeic 
nucleic acids each being spotted in 
about 50 attomoles and about \iMia: 



lide formed of organosilane-pretreated glass, 



con hydride, or plastic. 
/ 

23. An activated slide According to claim 21 wherein the slide provides at 



cidsuiaving a length of at least 10 nucleotides, the 
<|iscrete regions and defined amounts of between 
moles. 



24. An activated s^jHLa^cprding to cjaim 23 wherein the regions are generally 
circular in shape, having a diameter qf between about 75 microns and about 1000 
microns and separated from other reg^on^/m the array by center to center spacing of about 
100 microns to about 1000 micrfc 



25. 

a) 

b) 



A microarray prepared fey a method comprising: 



providing a reagent composition according to claim 1, 

coating and immobilizing the reagent composition on the substrate 



20 surface, 



c) providing a solution comprising a target molecule comprising a nucleic 
acid having one or more functional groups thermochemically reactive with epoxide 
groups provided by the reagent composition, 
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d) applying oAe or more discrete small sample volume spots of the solution 
on the surface of the substrate surface, and 

e) allowing the epoxide groups provided by the reagent composition to form 
covalent bonds with corresponding functional groups provided by the target molecule in 

5 order to attach the target molecule to the surface. 

26. A microarray according to claim 25 wherein the microarray provides at 
least about 10/cm 2 distinct nucldic acids having a length of at least 10 nucleotides, the 
nucleic acids each being spotted In discrete regions and defined amounts of between 
about 50 attomoles and ahollt 10 nanqmoles. 
10 27. A microarray accordiag*lSTfeKn 26 wherein the regions are generally 

circular in shape, having a diameterlof between about 75 microns and about 1000 
microns and separated fromWheprcgpons iirthe ajray by center to center spacing of about 
100 microns to about 1000 microns. 

28. A microarra>N^ccordipgko claim 25 wherein the reagent comprises a 
15 polymer formed by the polymerization <Jf one or more monomers of the formula: 



R 1 

H*>0^^(!/ — X — CH— CHj 

\ 



where Ri is either CH3 or H and X is a noni^iterfering radical, preferably selected from 
the group: 



20 



-(CH 2 )m-NH- 



-(CH 2 ), 



2>rr 



where m = 2 - 6 and n = 1 - 10; 
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where n = 1 - 10; 



where m = 0 or 1 , and; 




C_0-(CH 2 ) r 



— (CHaJ^O-^Hj)— 



-(-O-CHa-CHa-^O-tCHa) 



where m = 1 - 20 and 1 

or by the reaction of hydroxylVor miine-containirig polymers with diepoxides, 

the polymeric backbone is selected q:om Jfre group consisting of acrylics, vinyls, nylons, 
polyurethanes and polyethers, 

the backbone further comprises one o| more pendent photoreactive groups selected from 
20 the group consisting of aryl ketones, 

the nucleic acid comprises an underivatfeed oligonucleotides, 

the surface comprises the surface of a slide formed of organosilane-pretreated glass, 
25 organosilane-pretreated silicon, silicon hyqride, or plastic, 
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least 10 nucleotides, the nucleiCai 



the microarray provides at least at out 10/cm 2 distinct nucleic acids having a length of at 



amounts of between about 3d attoijiq/es-ai^ about 10 nanomoles, and 

the regions are generally circulajUntshape, Having a diameter of between about 75 
microns and about 1000 microns Wflj#{5arated from other regions in the array by center 
to center spacing of about 100 microns to about 1000 microns. 
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idsAeach being spotted in discrete regions and defined 
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